Use of the ascending aorta as bypass inflow for treatment of chronic intestinal ischemia  by Chiche, Laurent & Kieffer, Edouard
Use of the ascending aorta as bypass inflow for
treatment of chronic intestinal ischemia
Laurent Chiche, MD, and Edouard Kieffer, MD, Paris, France
Purpose: Surgical revascularization of intestinal arteries is an effective long-term treatment for chronic intestinal ischemia
(CII) regardless of the technique used. Conventional antegrade or retrograde bypass techniques are the most common
modalities for extensive lesions that cannot be treated by endarterectomy or transposition. In this report, we describe our
experience with an antegrade bypass technique from the ascending aorta in patients with no other available inflow.
Methods: From April 1990 to May 2004, we performed antegrade bypass from the ascending aorta to the celiac artery,
superior mesenteric artery (SMA), or both in five patients. These cases accounted for 2.4% of the 211 patients who
underwent surgery on intestinal arteries during the study period.
Results: Four patients presented with symptomatic CII, and one patient had no intestinal ischemic symptoms. The
underlying disease was Takayasu disease in two cases, Erdheim-Chester disease in one case, chronic aortic dissection in
one case, and atherosclerosis in one case. Two patients had already undergone an unsuccessful revascularization attempt
with another technique. Bypass was performed alone in three cases in association with revascularization of the ascending
aorta, aortic arch, and proximal descending thoracic aorta in one case and in association with revascularization of the
ascending aorta and proximal aortic arch and renal autotransplantation in one case. Recovery was uneventful in all cases.
One venous graft occluded because of technical defects and required reoperation for prosthetic graft replacement on the
10th postoperative day. Symptoms of CII resolved in all cases. Four months after the procedure, one patient underwent
dilatation of an asymptomatic stenosis of the SMA distal to the bypass. During the 50th month after the procedure, a new
re-stenosis of the SMA appeared. Left untreated, this stenosis led to asymptomatic occlusion of the mesenteric segment
of a sequential aortoceliomesenteric bypass 13 months later. This aortoceliac bypass and the other four bypasses were
patent after 4, 31, 46, 52, and 120 months of follow-up.
Conclusion: Antegrade intestinal artery bypass from the ascending aorta is an effective alternative for patients who have
no other available inflow for conventional antegrade or retrograde bypass and for patients in whom major technical
difficulties are likely after multiple exposures of the thoracoabdominal aorta. Although indications are uncommon,
antegrade intestinal artery bypass can provide durable revascularization of the intestine. ( J Vasc Surg 2005;41:457-61.)Recent series demonstrate that the long-term outcome
of surgical revascularization of intestinal arteries to treat
chronic intestinal ischemia (CII) is good regardless of the
technique used.1 The main factors in determining the
choice of technique are the type and location of arterial
lesions, general status of the patient, and experience of the
surgeon. Endarterectomy or transposition is usually used
for short lesions located at the ostium. Bypass is generally
used for extensive lesions. The bypass inflow site must be
chosen in a healthy segment of the aorta to avoid early
bypass failure. Because CII is uncommon and because few
patients undergo surgical therapy, it has not been possible
to demonstrate a significant difference between the out-
come of antegrade bypass from the supraceliac or descend-
ing thoracic aorta and retrograde bypass from the abdom-
inal aorta or iliac arteries. We have used the ascending aorta
or its replacement prosthesis as a bypass inflow in special
cases involving patients in whom the underlying disease
involves extensive lesions or in whom major technical dif-
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abdominal aorta. The purpose of this report is to describe
five cases treated with that technique between April 1990
and May 2004. These cases account for 2.4% of a total of
211 patients in whom 309 intestinal artery revasculariza-
tion procedures were performed during the same period.
CASE REPORTS
Case 1. A 27-year-old woman with Takayasu disease was
hospitalized for management of intestinal angina. Seven years
earlier, the patient had undergone surgical therapy in our depart-
ment for coarctation of the thoracoabdominal aorta and bilateral
renal artery stenosis causing severe renovascular hypertension. The
procedure consisted of resection followed by reconstruction by
placement of a prosthesis from the descending thoracic aorta to the
abdominal aorta above the origin of the inferior mesenteric artery
(IMA). The prosthesis was used for direct reimplantation of the
renal arteries after right kidney autotransplantation and of a button
containing the orifices of the celiac artery (CA) and superior
mesenteric artery (SMA). Eighteen months after this initial proce-
dure, the patient had undergone reoperation for recurrent stenosis
of the left renal artery after two failed attempts to perform percu-
taneous angioplasty. The second procedure consisted of a superfi-
cial femoral artery autograft taken from the aortic prosthesis to the
renal artery. The patient was approached by a repeat thoracophre-
nolaparotomy. Postoperative recovery was uneventful, and annual
Doppler ultrasonography was performed to check the patency of
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tion, Doppler imaging demonstrated high-grade asymptomatic
stenosis of the CA and SMA and occlusion of the IMA. Percuta-
neous angioplasty was ruled out because of the small size of the CA
and the tortuosity of the SMA that presented multiple stenosis.
While waiting for elective surgery, the patient developed intestinal
angina with typical abdominal pain, weight loss, and diarrhea and
was hospitalized for urgent surgical therapy. Inflammatory disease
was inactive. A bypass was created between the ascending aorta and
the SMA by using the great saphenous vein (GSV) because of the
patient’s history of multiple aortic and renal reconstructive proce-
dures. The conduit was placed via a short right submammary
anterolateral thoracotomy to isolate the ascending aorta and a
midline abdominal incision to isolate the SMA. Postoperative
recovery was uneventful. Intestinal angina that disappeared during
the procedure recurred 4 months later. Arteriography depicted a
middle-grade stenosis of the SMA distal to the anastomosis of a
patent bypass. This lesion was successfully treated by balloon
angioplasty alone. At 48 months after angioplasty, ie, 52 months
after placement of the aortomesenteric bypass, the patient was
asymptomatic, and Doppler ultrasound findings were normal. The
woman gave birth after a full-term pregnancy.
Case 2. A 26-year-old woman with Takayasu disease was
hospitalized for evaluation of CII. Five months earlier, the patient
underwent operation to treat a stenosis of the pararenal aorta and
the renal arteries. The indication for operation was renovascular
hypertension. The patient also had occlusion of the origin of the
CA and a long, high-grade stenosis of the SMA. A prosthetic
bypass was placed between the descending thoracic aorta and the
aortic bifurcation. The endarterectomized left renal artery was
directly reimplanted onto the graft. Revascularization of the CA
was achieved by using a superficial femoral artery graft. The right
kidney was autotransplanted. The SMA was not reconstructed.
Postoperative recovery was uneventful. Thirty-three days after the
procedure, the patient underwent reoperation at another institu-
tion for occlusion due to adhesions. Ischemic changes in the
intestinal loops were noted during reoperation. Postoperative re-
covery was complicated by intestinal rupture followed by peritoni-
tis that required reoperation 54 days later to perform abdominal
lavage and lateral ileostomy. Resumption of oral food intake was
accompanied by severe postprandial pain and vomiting. Inflamma-
tory disease was inactive. Arteriography revealed SMA occlusion
that was not sufficiently compensated by the patent revasculariza-
tion of the CA. Because of the patient’s history of complex vascular
surgery and septic intestinal surgery 45 days previously, a reversed
GSV bypass was placed between the ascending aorta (exposed by a
short right submammary anterior thoracotomy) and the SMA
(exposed through a subcostal incision). Postoperative recovery was
uneventful. Continuity of the digestive tract was re-established 1
month later. Upon re-examination 31 months later, the patient
was asymptomatic, and Doppler ultrasound findings demonstrated
that all revascularizations were patent.
Case 3. A 44-year-old man with Erdheim-Chester disease
was hospitalized for evaluation of CII assumed on the basis of a
recent 8-kg weight loss. The patient had not undergone previous
vascular surgery but was under surveillance for bilateral thickening
of the cervical carotid arteries and for high-grade stenosis of the left
subclavian artery. All lesions were asymptomatic. The patient hadbeen undergoing immunosuppression treatment for 3 years. Com-
puted tomographic (CT) angiography demonstrated the presence
of a characteristic disease-related 5- to 8-mm-thick infiltration
layer from the aortic arch to the iliac arteries. This finding was
associated with significant infiltration of intraperitoneal fat. An-
giography showed a moderate CA stenosis with poststenotic dila-
tation, extensive occlusion of the SMA, and high-grade stenosis of
the IMA. To avoid potential problems in achieving surgical expo-
sure in the presence of extensive periaortic infiltration and fibrous
peritonitis, a nonreversed GSV graft was placed between the as-
cending aorta (exposed by a partial inferior sternotomy) and the
SMA (exposed by midline abdominal incision). Because of right
pleural scarring, the intrapericardial route was used instead of the
intrapleural route. Early asymptomatic bypass occlusion occurred
and was attributed to compression after closure of the pericardium
or to inadequate size of the vein graft used as a conduit. Ten days
after the initial ascending aortic to SMA reconstruction, the vein
graft was replaced by using a 7-mm reinforced polytetrafluoroeth-
ylene prosthesis. An additional short saphenous vein jump graft
was needed because an intraoperative arteriogram showed a fibrous
bottleneck stricture distal to the prosthetic graft anastomosis.
Recovery after the second procedure was uneventful, and control
angiography (Fig 1) demonstrated satisfactory findings. Upon
re-examination at 4months, the patient was asymptomatic and had
resumed normal oral food intake.
Case 4. A 54-year-old woman with no previous medical
problems was hospitalized for a 3-week history of aortic dissection
extending from the ascending aorta to the right common iliac
artery. The clinical manifestations of dissection were stable intesti-
nal ischemia without progression to necrosis and spinal ischemia
withoutmotor deficit or sphincter disturbance predominant on the
posterior cords. Aortography demonstrated normal renal perfu-
sion. High-grade stenosis of the CA and SMA accounted for the
prodromal digestive manifestations. In view of rapidly progressing
aneurysm of the aortic isthmus, resection followed by prosthetic
replacement of the ascending aorta, aortic arch, and upper part of
the descending thoracic aorta was performed a month after the
acute episode. The procedure was performed via median sterno-
laparotomy and left anterolateral thoracotomy with total cardio-
pulmonary bypass and deep hypothermic circulatory arrest. During
the same procedure, the CA and SMA were sequentially revascu-
larized by antegrade bypass with an 8-mm Dacron tube (DuPont,
Wilmington, Del) from the prosthesis replacing the ascending
aorta. Postoperative recovery was rapid, and the patient underwent
regular follow-up. Duplex ultrasonography performed 50 months
after the operation showed the mesenteric bypass graft to be patent
but demonstrated a stenosis in the native SMA. The patient had
developed diarrhea that was believed to be due to side effects of
chemotherapy that had been used to treat a myeloma diagnosed 15
months previously. The stenosis was considered asymptomatic,
diarrhea was attributed to neurovegetative side effects of chemo-
therapy, and no treatment was undertaken. Thirteen months later
(ie, 63 months after the procedure), arteriography confirmed
occlusion of the SMA. Collateral intestinal circulation was from the
patent CA. Patency was confirmed during endovascular treatment
of a false aneurysm at the distal anastomosis of the descending
thoracic aorta at 94 months after the initial procedure. The aorto-
celiac artery bypass remained patent, and the patient was asymp-
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myeloma at 120 months after the initial procedure.
Case 5. A 58-year-old woman was hospitalized for the treat-
ment of a degenerative aneurysm of the ascending aorta and aortic
arch. Her surgical history included thoracoabdominal Crawford
type I aortic aneurysm repair and treatment of fibrodysplastic
Fig 1. Postoperative angiography (frontal view) showing the an-
tegrade bypass from the ascending aorta to the superior mesenteric
artery.aneurysmal lesions of the left renal artery 1 year previously. She hadconcomitant severe renovascular hypertension due to fibrodysplas-
tic aneurysmal and stenotic lesions of the distal right renal artery.
She had no signs of CII, but preoperative workup did not include
lateral views. Graft replacement of the ascending aorta and aortic
arch was performed via median sternotomy with total cardiopul-
monary bypass and deep circulatory arrest. A midline abdominal
incision was then performed during the same procedure. After ex
situ repair of the renal artery branches, the right kidney was
autotransplanted. Because of a dystrophic aspect of the abdominal
aorta and the right common iliac artery, a short bypass was made
with an arterial autograft from the common hepatic artery to the
reconstructed renal artery. After release of the clamps, a weak pulsa-
tility was observed within the graft so that arterial supply from the
hepatic artery was deemed insufficient because of a probable athero-
sclerotic CA occlusion.Hepatic and renal revascularization was there-
fore achieved by inserting a GSV bypass between the prosthesis
replacing the ascending aorta and the hepatorenal autograft. Postop-
erative recovery was uneventful. Upon re-examination 46 months
later, the patient was normotensive, with a patent graft, and had no
signs of intestinal or renal ischemia.
DISCUSSION
Antegrade bypass to the intestinal arteries provides
perfusion in the physiological direction and theoretically
reduces the risk of kinking and twisting.2 The supraceliac or
descending thoracic aorta2 is most frequently used as the
bypass inflow because it is usually healthy and can be
expected to remain so even in patients with advanced
atherosclerotic lesions of the infrarenal aorta and iliac arter-
ies. In this series, both patients with Takayasu disease had
already undergone open repair of the thoracoabdominal
aorta and visceral arteries and one attempt to revascularize
the intestinal arteries. The patient with Erdheim-Chester
disease had massive infiltration around the entire thoraco-
abdominal aorta and iliac arteries. In these three patients, a
limited thoracic incision was used for exposure of the
ascending aorta. The fourth patient had dissection of the
aorta, including the aortic arch and iliac arteries. In this
case, it was necessary to perform sternolaparotomy and left
thoracotomy for exposure and repair of an aneurysm of the
aortic isthmus in combination with revascularization of the
intestinal arteries. The last patient had had thoracoabdomi-
nal aneurysm repair, and her abdominal aorta and iliac
arteries were judged unsuitable to be used as bypass inflow
because of the presence of a dystrophy likely to transform
some years later into a true degenerative aneurysm. In all
five cases in this series, the use of the ascending aorta as the
inflow for antegrade bypass seemed to be an excellent
alternative whether the indication was related to the extent
of the underlying disease or to technical factors increasing
the risk of perioperative complications such as multiple
exposures of the thoracoabdominal aorta.
To summarize the technique of ascending aorta to
intestinal artery bypass, the ascending aorta can be exposed
by either a partial median vertical sternotomy or by a short
right anterior thoracotomy in the third interspace. Com-
plete sternotomy is necessary for combined intervention on
the aortic arch and supraaortic vessels. With these tech-
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easily than the supraceliac aorta, especially in large patients
or in patients who have already undergone reconstruction
of the descending or upper thoracoabdominal aorta.
Median or subcostal laparotomy allows access to all
intestinal artery lesions. The CA can be exposed through
the lesser hepatic omentum. The common hepatic artery
can be exposed alone after incision of the celiac plexus nerve
fibers surrounding the origin of the CA branches. The SMA
can be exposed either above or below the pancreas. The
latter exposure is done at the base of the transverse meso-
colon.
Proximal bypass anastomosis is performed on the right
side of the ascending aorta, which is side-clamped after
systolic arterial pressure is stabilized at less than 90mmHg.
The aortotomy must be fashioned so that it is sufficiently
lateral and oblique to avoid kinking of the bypass against
the sternum after closure. The anastomosis site must be free
of atherosclerotic plaque to avoid creating a starting point
for dissection or embolization. Heparin should be admin-
istered only after aortic declamping and checking the anas-
tomosis for leakage. With a clamp placed immediately after
the anastomosis, the bypass can be tunneled in the right
pleura in most cases or in the pericardium in contact with
the right atrium in case of pleural scarring, as in one of our
patients. A wide opening should be made in the central
tendon of the diaphragm to allow passage into the abdo-
men, where the bypass should pass behind the left lobe of
the liver and stomach. Finally, the bypass is routed behind
the pancreas (Fig 2) or through the mesocolon after a short
passage in front of the pancreas.
The distal bypass implantation technique varies accord-
ing to the location of lesions and the extent of involvement
of the CA and its branches or of the SMA. Insofar as
possible, depending on anatomic conditions and the pa-
tient’s general status, we perform complete revasculariza-
tion. The SMA was revascularized in all four patients with
CII described here. In addition, CA revascularization for
CII was performed concurrently in one patient and previ-
ously in two, including one in whom the bypass failed. In
the third patient, middle-grade stenosis of the CA proximal
to a dilated segment was left untreated because of the
presence of periarterial fibrosis and peritoneal infiltration.
Our preference for complete revascularization is supported
by the continuing asymptomatic state of the patient in
whomwe performed sequential revascularization of the CA
and SMA and who later presented with occlusion of the
SMA.
The GSV is the most suitable conduit for revasculariza-
tion of the distal branches of the intestinal arteries, includ-
ing the hepatic artery and intramesenteric SMA. The GSV
was the first choice in four of the five patients described in
this report. Two advantages of the GSV are to facilitate
anastomosis with arteries with thin, friable walls and to
minimize the risk of erosion of the digestive tube in contact
with the bypass through the mesentery. The GSV is har-
vested from the thigh and should be used in the reversed
position whenever possible, depending on its size. Regularsurveillance is necessary because of the long-term risk of
dilatation. Polyester or polytetrafluoroethylene prosthetic
grafts may be used in patients without available vein grafts
or electively for proximal intestinal artery revascularization.
The total length of the bypass ranges from 20 to 30 cm,
which is comparable to that of a long retrograde bypass
originating from the iliac artery and forming a C-shaped
curve, determined or not by passage behind the hilus of the
left kidney.3,4 With the antegrade bypass route, it is not
necessary to assess the position of the mesentery after
closure. The need for such assessment to avoid kinking is a
source of problems with the retrograde route.
In the five patients presented here, revascularization of
the intestinal arteries would probably have been challeng-
ing if the ascending aorta had not been used as an inflow.
Fig 2. Diagrammatic representation of an ascending aorta to
superior mesenteric artery bypass (retropancreatic route).The recovery of all five of our patients contrasts with data
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erative mortality associated with treatment of CII1,2,5-8
even when the descending thoracic aorta is used as the
bypass inflow.2 Another encouraging finding in our study is
the absence of complications related to exposure of the
ascending aorta, which was always performed in the least
invasive fashion possible. In all four patients who had CII
symptoms, these symptoms disappeared shortly after revas-
cularization with this novel technique.
Arteriography to confirm the absence of anastomotic
defects can be performed at the end of the procedure, either
through the prosthetic bypass after direct puncture or
through a collateral vessel if the GSV is used. In one of our
patients, intraoperative control led us to extend the pros-
thetic graft by implanting a short vein graft distal to a
tubular postanastomotic fibrous stenosis.
During follow-up, CT angiography is performed to
check the origin and route of the bypass. Doppler ultra-
sonography is useful for evaluating the hemodynamic per-
formance and checking distal anastomoses. Arteriography
is repeated if the findings of CT angiography or Doppler
ultrasonography are abnormal or if symptoms reappear. In
one of our patients, a symptomatic stenosis of the SMA
located distal to the anastomosis was detected and treated
by percutaneous angioplasty 4 months after the procedure.
After minimally invasive treatment, the bypass remained
patent until the end of follow-up 52 months after the
procedure. In contrast, an untreated SMA stenosis in an-
other patient led to segmental bypass occlusion 63 months
after the procedure and 13 months after detection. These
findings support regular surveillance of the bypass at least
once a year and treatment of any defects that are detected.
Surveillance and treatment are especially important if only
one vessel has been revascularized. With these precautions,
the durability of antegrade intestinal artery bypass from thein whom a prosthetic aortoceliac bypass remained patent
until death 120 months after the initial procedure.
In summary, the five cases reported here show that the
ascending aorta is an excellent inflow for revascularization
of the intestinal arteries and that the antegrade bypass
technique is relatively easy to perform and has low periop-
erative morbidity. Short- and long-term clinical and hemo-
dynamic results are excellent with either venous or pros-
thetic grafts. In practice, we limit this technique to special
situations involving patients with no other available inflow
for conventional antegrade or retrograde bypass and pa-
tients in whom major technical difficulties are likely, espe-
cially after multiple exposures of the thoracoabdominal
aorta.
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